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Requirements Driving ISHM
Through comprehensive and continuous vigilance
• Improve quality
— By more accurately understanding the state of a system.
• Minimize costs
— Of configuration
— Of repair and calibration
— Of operations
• Avoid downtime
— By predicting impending failures
— By timely intervention
— By faster diagnosis and recovery
• Increase safety (protect people and assets)
ISHM Objectives
• Use available data, information, and
knowledge to
—Identify system state
— Detect anomalies
— Determine anomaly causes
— Predict system impacts
— Predict future anomalies
— Recommend timely mitigation steps
— Evolve to incorporate new knowledge
ISHM implementation is a problem of "management" of
data, information, and knowledge (DlaK) focused on
achieving the objectives of ISHM
Concepts and Approach
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Conclusions
• A sound basis to guide the community in the conception and implementation of ISHM
capability in operational systems was provided.
• The concept of "ISHM Model of a System" and a related architecture defined as a
unique Data, Information, and Knowledge (DIaK) architecture were described. The
ISHM architecture is independent of the typical system architecture, which is based
on grouping physical elements that are assembled to make up a subsystem, and
subsystems combine to form systems, etc.
• It was emphasized that ISHM capability needs to be implemented first at a low
functional capability level (FCL), or limited ability to detect anomalies, diagnose,
determine consequences, etc. As algorithms and tools to augment or improve the
FCL are identified, they should be incorporated into the system. This means that the
architecture, DIaK management, and software, must be modular and standards-
based, in order to enable systematic augmentation of FCL (no ad-hoc modifications).
• A set of technologies (and tools) needed to implement ISHM were described. One
essential tool is a software environment to create the ISHM Model. The software
environment encapsulates DIaK, and an infrastructure to focus DIaK on determining
health (detect anomalies, determine causes, determine effects, and provide
integrated awareness of the system to the operator). The environment includes
gateways to communicate in accordance to standards, specially the IEEE 1451.1
Standard for Smart Sensors and Actuators
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